Determination of copper and potassium in the algal cells.
The amounts of copper and potassium in the algal cells were determined by the neutron activation analysis. The details of the analysis were described elsewhere.4) The peak of 1039 keV gamma ray from 66 Cu and 1524 keV from 42K were utilized for analysis.
Washing of algal cells with EDTA solution.
The algal cells taken up copper were suspended in 500ml of 10mM EDTA solution (pH 4.9) with stirring at room temperature.
After 5min contact with EDTA solu tion, the cells were collected by centrifugation, and washed thoroughly with distilled water.
ESR measurements.
The electron spin resonance (ESR) measurements were carried out using the X-band (9.5 GHz) ESR spectrometer (100 kHz field-modu lation), JEOL, JES-ME-3X, with 1.00mg of freezedried powder samples filled in a quartz tube of 3mm diameter at room temperature (24°C Culture conditions were the same as described in Fig. 2 Measurement con ditions were the same as described in Fig. 4 . The amounts of cupric ion were determined from the absorption area. a Obtained from the neutron activation analysis. microalgae and that the result for Chlorella regularis was in agreement with that previous obtained.4) These results suggested that some part of cupric ion taken up by the green microalgae was reduced to cuprous ion mediated by a metabolic process.
Distribution of copper in the algal cells
The distribution of copper taken up by the green microalgae were examined by washing with 10mM EDTA solution. Table II in dicated that 35-83% of copper taken up by the green microalgae was released by EDTA washing and in general for the copper tolerant microalgae the ratio of copper eluted by EDTA washing was larger than that for the copper sensitive green microalgae. Table II also in dicated that the copper content of the cells after EDTA washing was about 400-1000 ppm except Chlamydomonas reinhardtii and in general for the green microalgae which took up a large amount of copper the amount of copper eluted by EDTA washing was also large. Thus, the distribution of copper dif fered with different species of green microalgae. The green microalgae were cultured in the nutrient solution containing 2.01ppm of copper ion during 2hr.
The algal cells taken up copper were washed 3 times with 50ml of 10mM EDTA solution (pH4.9). After 5min contact with EDTA solution, the cells were collected by centrifugation and washed thor oughly with distilled water. The values in parenthese are expressed as per cent of the values at "Before washing."
